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SOARING FLIGET AND THE RHON CONTESTS.®
By Wilhelm Hoff,

Expiéﬁation of scaring flight. 8tatic and dynamioc
soaring flight, Results of the Rhén contest. De-
soription of the most ‘important gliders. Notes on
Soaring Flight Contests in France and England,

The dally papers have referred to the importance of the
1922 Rhén soﬁring flight cbnteets,'organized privately by '
the South-West Group of "Der Deutache Luftfabrt Verband" and
"Der Deutsche Modell unﬁ Segelflug Verband" under the honor-
ary presidency of the "Wissensohaftliche Gesellschaft fiir
Luftfhart.® The problems set in the Rtdn contasts are not
merely problems of sport, but invélve a serious solentifio
issue which may prove of use to air traff;o.

"Soaring" flight means a flight which does not derend on
power supplied by a power plant carried in the orat%; but on
the power of the wind in whioh the flight is made, In this
connection we distinguish between "statioc" scaring flight in
which the airplane is ocarried in a long glide by an upward
current of air, and "dynamio" flight in which the wind is in -

a general horizontal dirsotion.

* Soaring flight is treated in many ways at preseni in aviation
teohniocal magazines. In "The Soaring Flight of Birds and its
Theory" published in the "Berichte und Abhandlungen der Wisgen-
sobaftlichen Gesellschaft fir Luftfahrt" No, 9, August, 1923,
(Oldenbourg, Munioch) Th, Dreisch has given a comprehensive view
of the whole question., In the "Zeitscarift fir angewandte Mathe-
matik und Mechanik" No, 3, 19323, p.307, (gublished. by the "Zeit-
sohrift des. Vereinag deutscher Ingenieure", Beriin) W. Hoff has
published a paper, "Soaring Flight and the Rhon Contests,® treat-
ing of all known theories and of the practical results of the

- Rhon contest, We shall.refer to these works in the present

paper, The "Rhlnheft" of the "Zeitschrift £{ir Flugteohnik und
Motorluftschiffabhrt,” 1933, p.36l, and following, in which ie
brought together all the data obtained experimentally by various
technicians, is recommended.



In static scaring flight the glider is designed for a very
Jow sinking speed, v (m/sec). The sinking epeed will be the

smallest wher tne -
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" 18 complied with, In this formula:

8 = Wing area (sq.m)

W = Weight of glider (kg)

V = Speed of flight (m/seoc)

v = Sinking speed (m/sec)
Cy, = Coefficient of 1ift ) depending on angle of

; attack

Cp = Coeffloient of drag
P = Density of the alr (kg/m3)

g = Acceleration due to gravity (m/sec?®)

2 .
q = —%g— dynaric pressure (kg/m®)

The coefficients Op and Cp are obtained from the total
alr force ascertained for unit pressure and urnit wing area by
splitting it u@ into 1ts component paris, the one rerpendicular,
the other parallel'to.the air curient.

The monorlane "Vampyr" of the Hanover "Akadomische Flileger-

_.gruppe"” whioch wga_solsugqgggful 1ast_year and this year, had a

wing load W/8 = 11 kg/m® (3.353 1bs/ft?) and a ratio

3
c
=L - 300,
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With a mass density -g = 0,135 kg/n* sec® the smaliest tkeoret-
ical egiakirg opeed is vVpin = 0.77 m/sec (3.536 ft/seoc).

The westeri. slope of the Wassexrlupbe in the Rhln mountains,
over whioch the succéseful etatic soaring flights were made, has a
mean rise of about 1 : 8. Assuming that the wind is blowing prar-
allel to the slope, 1t must have a velocity of over 4,7 m/sec
(15. 43 £4/sec) to sustain the glider in the air, If the wind is
etronge;, the glider ocan climb until it enters a layer of alr
in which the wind components éiven above only Just exoeed the
sinking speed of the craft., On the 3ith of last August, Heﬁtzen
on his "Vampyr," in a westerly wind of 10 (33.8 f£t) to 13 (39.37
ft) m/sec, attained an altitude of about 350 m (1148.39 'ft) above
his starting point or 300 m (984,35 ft) above the summit of the
Wasserkuppe. -

In dynamic/gggzigg tower 1s imrarted by the vertical wind,
Some years ago 1t was theoreilcdl ly demonstrated by Knoller and
Betz that a cambered wing wx1ll be driven forward when exrosed
to a #ind whose direction in altitude changes according to & law
of sines, if the wind has, on the whole, sufficiently strong
osclllations, Lately, Katzmayr in model tests in the Vienus
Aeromechanical Laboratory, demonstrated a reduction of drag and
. the forward movement occurring even with actual 1ift, sc that
the $npl;§;-Betz theory has been proved by wind tunnel t{e3:u.

The Knoller;B;£; theory Tesis 6§'fﬁé'h&pbfhbsié'th£t when
the wind is of uniform- strength the vibrations of the air follow

the law of sines. Imn an ordinery wind such simple railve do no%
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exist, since there are oscillations which always vary 1in direo-
tion and magnitude. The effioisncy n (Eéﬂ i %a) which we may
take, in’an intéimittent wind, as’ the spécifio rressure of the
current, gives for sine oscillations of the direction of the wind
and for a fixed ratio k between the upper and mean veloolties
of the wind, the simple relation: . f

3 p 0%°
4 g

n =

For a mean wind velooity V = 10 m/sec (33.8 ft/sec), with
0 = 0,3 and a mass density -g = 0,135 kg/m* sec®, this gives:

n=3_75!=%££,Q:_Q§3§2

that is, by eliminating irregularities ffom a wind va;ying; ac-
cording to the law of sines, from 8 to 13 m/ee€d (26, 356 or 39. 37
ft/sec), we get 1/4 HP per square meter (033 HP/ft*®) of the cross-
section of the stream.

The data on dvnamio soaring flight gained in experiments
are not yet applicable to fuli-aized oraft and one of the main
Teasons for continuing such experiments 1s to obtain naté which
oan be thus applied. : '

Von Karman has suggested é general theory of soaring flight,
He introduces laws of sines for the movements of the wind and
center -of mass. -The wavé course is 8o caldulated that when the
center of mass moves according to th?-law of sines, 1t assumes
a higher position and there is an ﬁ;éredse in power. Von Earman -

concludes that in a first approximation the increase in helght
- &} .

)
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Ay(m) 1s affected for & certain time by the ratio of the veloc-
ity variation in the gusts, u, m/eec, 1o the mean speed of ad-
vance, V, m/sec, and by the height h(m) of the wave motion:

-
—-———- .

Av = h 22
y=h Vo

Von Karman has also suggested another general theory, that
pover 1s engendered by rTotation. 1In this the center of mass
may move either in an orbit eccentric to the whirling vortices,
or.simply describe a drole, the velodity of the wind changing-
acoording to a quadratic law of sines. In the latter casé,
power ié engendered when, with changing direction, the ocenter
of mass turns steadily to windward of the increase in velooity.

Finally, Wolfmliller conoceived a method of soaring, in whioh
two alrcraft lying at different altlitudes in air strata differing
in etrength or direction are coupled together by means of a
cable, so that they mutually tow each other. Unfortunately, this
kind of soar;ng has little cdhanoce of success, because the steer-
ing and atabi}ity of such a palr would be diffioult to manage
and would be too muoch for the strength of the conneoting cable,

The Rhdn mountains, situated in Central Germany, have been
known to students at Darmstadt for tﬁe last ten years as a most
suitable place for gliding and ‘soaring practice. Their perform-
ances, accomplished on lightly bullt.gliders which they had made
themselves, are worthy of gieat consideration,

" It was not until 1930 that & small soaring rlight Club,

mainly piomoted by Civil Engineer Oskar Ursinus of Frankfort on
the Main, came to the Rhdn, in order to take up again the almost
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- forgotten équ;imenxs with engineleas aircrafy, The contest of
1930 was followed by those of 1931 and 1933, The flgures reached
in the performances have constantly inorfesged, ss shown im the

followiné table!

Table.
—— ' . To8
uegtings 1930 A g '.} 1833
: ) Meetin;:Autumn

Number of entries 25 45 53

Number of airplanes admitted 7 11 19

Number of flights during contest= 44 119 110
: km,. 7.78 60, 43 137, 51

hr, ) 1 14

Total flying time min | 11 51 10

gec, , 43 7 48
Mean length of flights k. 0.18 0. 51 1. 35
e & {mi. 0.11 0. 33 0.77

Mean duration sec. 16 56 463

Maximum Pexrformances

km. 1. 83 3. 90 7. 50 10. 00
Distance {ni. 1,14 | 2.43| 4.66| =21

. hr. ~ 3

Duration {:m 2 5 31 .| 10

~lsec, | 33.4¢ 33 37 :
8inki a m/seoc, +0.63 1 +0.78 1 +0.01] -0.03
inking epes ft/sec. | +3.07 | +3.56 | +0.03| -0,07
Helght reached above m, > 30 350
starting point £+, 65.62 | 1148

The technioal progress achieved is mainly due to the praise-
worthy efforts of "Die Flugwissenschaftliche Verelnigung" and

"Das Aerodynamische Institut" at Aachen, the Aero-technical Socie-
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ties in Dr;eden ard Stuttgart, the Bavarian Aero Club eand the
Bavarian Aviators Gludb, both in Hunioh the "Akademische Flilegel-
gruppen“ conneoted vith the Teohnical. High Schools at Darmstadt
abd Hanover, and the North Bavarian "Luftfahbrtverband" in Nurem-
berg. The efforts of the Assooiatiéns were seconded by some of
the German Aviatlion firms and by.some new enterprises,

Pilots Blume, Botsoh, Brenner, Haclkmack, Harth, Hentzen,
Hibner, Klemperer, Koller, Leusch, Von LBazl Martens, Mutitzay,
Pelzner, Sohrenk, 8chulz, Seiffert, Spiless, Stamer, and twu-
thirds of the students in the Technical Hiéh Schools of Germany,

.deserve the thanks of all Clubs for having oonverted the theo~

ries of séience into facts. On the 23nd of last September, the
President of the Republic received the succeseful aviators and

the ariation'olubs and expressed the thanks of all Germans. Un-
_fortunately, there were some serious accidents. - Eugen von Liaszl
and Werner Leusch lost their lives in pursuit of the great goal,

The techniocal development of gliders was due t0 the inrluence
of four notgworthy typeg.

The first of .these four types developed the system of steer-
ing by meana of the welght of the pllot, as desoribed twelve
yeafe ago on this periodical,* by Df. F, Bendemann. Pelzner of
Nuremberg brought this system to a high state of perfection.

Th;g line of development may be oconsidered as bhaving reached 1is
1limit, For short flights, such gliders ‘will oontinue to be used

on acocount of their low cost of produotion,

* "Zeiischrift des Vereines deutscher Ingenieure" 1910, p.BBB




The second ty;pe..' 1s ‘the yower-driven airplane. Elimination
of the engine, the propeller, a.nd the £uel tanks involved a re-
dietribution of weight by maving the pilot's seat forward. This
mede it poui‘ble to grea.tly reduce the helght o.f. the li.nding
gear. Monoplanes with a large span are conduoive to & Teduo-
tlen of air reslastance and to a cai.t'ing of weight, . The slight
adjustmen‘tu necegaary for eaay ma.nipula.tion are more readily
made on a monoplane with ocantilever w:lngl.

In 1930 Klemperer of the Aachem "Flugwidsensoh&ftliohe
Vere_img\mg“ perfected a monOpia.ne, the "Sohwarger Teufel," in
the oonstruction of whioh many new ideas were embodied, The
finely oonstructed cantilever wings and fuselage made by the
students, and the succeseful destermlnation of air resistance
meke this glider the first example of the high educational value
of glidér construction. This glider was the inspiration for
much of the later construction. Unfortunately, both in the
"Schvarzer Teufel" and its young sister "Blaue Vaus" gufficlent
attention was not paid to the »ing seotion, so that its per-
formanocea were not 8o good as might otherwise have been expected.

In the J.Qal_oonteat we had the "Vampyr" designed by Dr, G,
Madelung, &asigted by the students of the Hanower Teckniocal High
8 chool and Prof. Pr3ll, and Technioal Director Dormer, of the
Hanover "Waggonfabrik" and built by that faotury, This mono-
plane was all that oould be desired in worlm_a.nlehip. In thie
glider a definite attempt was made for the first time to obtain
a low sinking speed by a suitable cholce of wing section a.nd-
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span., The conneotion between wing and fuselage, the struoiLuia
nf the torsion—resistlng wing spe1- and the arrangement of the
ribs are the résﬁiéé.of ex+ramely careful oaloulations, The
strong nosé, assuring safety %o pilo%e in landing, and the use
of “qutbalis“ aé landing gear are jnnovations worthy of imi-

‘tation., The laterﬁl'control @f this monoplane is mudh 1mgroved
this vear by the Qﬁbatiﬁuxion of wing warping for ailerons, and
the bét%er resulis obtalned are due, in great part, to this mod-
1figatian. In 1931 and 1932 the most senssational performances,
the last: of whioh was the world-famous flight of several hours,
were obtained by the pilots Martens, Blume and Hentzen.

' - Fokker's biplane is a remarkable airuraft, It is very
lightly bullt and has a 1ifting surface of 36 square meters
(387.5 sq.ft), Fokker arrived from Holland when the meeting
was over, and made a record flight of 13 minutes with a rassenger,

The adherents of the third group follow the teachings of
the Govermment Constructor Harth who, with his younger assistant

Nesserschmitt, has been working quietly for years, unnoticed by

_the technical world. The main 1d§a in the Harth and Messer-
sochmitt glider was the perfecting of the steering devioes. They
therefore made the wing with a special axis of rotation and ob-
tained the elevator control by the rotatﬁon of the wing itself.

.-By the judiclous use of the control oable,:.. the wings oan be

warped in and out as required. Late£a1 oontrol is obtailned by

means of lateral movements of the steefing lever. The glider

"3, 10" ‘tésembles the one on which Harth remained in the air last
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year 31 min, 37 sec. with a loas of altitude of about 13 m. (40
E%.) ‘between starting point. and landing point.

Before the glider of Harth and Messerschmitt was known to
the publio, Von LBSzl and Finsterwalder tried gliders of simllar
daaign,/:g: piloted by Koller giving very good results. This
year both men had greatly iﬁproved their gliders, but still, in
consequence of unforeseen misfortunes, only Von L8szl was able
to make eaxisfaétory.flights.afﬁer the contest was over,

The Darmstadt "Akademische Fliegergruppe” had better luock
with the "Geheimrat" monoplane, designed by Hoffman and bullt
by the "Bahnbedarfs" Company, Darmstadt. In this glider, the
elevator action produced by warping the wings could be replaced
or supplemented by the usual elevator, Lateral control was ob-
tained by means of ailerons, After a few trial flights, Haokmack
succeeded in making a flight of 1 hr, 18.5 min. On the same day
he reached an altitude only slightly below that attained by the
hitherto unbeaten "Vampyr".

The fourth and last group conslate of those gliders which
are inherently stable and in which the aim is to ride on the wind.
The extraordinarily fine flying Quallities shown by the small
models are so convinoing that there can bé.no doubt as to the suc-
oess of a larger type. The most noteworthy example of this group
is the. glider designed by Wenk and built by the Baden-Baden
Glider Compeny. The peculiar ériangément of the wing gives lon-
. gitudinal and lateral stability without the help of special ocon-

trols,
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. The descoription of thess giidqrs is very far from includirg
the whole of the remarkable detalls of otmstruction -realilzed.
'By the side of gliders oarefully designed and built by experts,
tkere wére others, which were constructed without suitable tools
or materials.

Ferdinand Sochultz, a school teacher in East Prussia, and
Espenlaub a Swabian ocarpenter, eadh bullt a glider aoccording to
his own.ldeas, and both obtalned reoqgnized reaults,

The gllders were started off by means of an elastlc ocable.
In a favorable wind this was stretched by the starting squad
until the glider rose like a kite and attained sufficient speed,
when the men let go.

The desoription of the Rhén oontests would be incomplete
without an allusion to the simple coﬁmhnal 1ife of the contest-
ants with thelr sclentific patrons and advisers on the alry
glopes of the Wasserkuppe. Seldom indeed have technical experl-
ments been conducted amid such lovely scenery,

'The first object in view (data on static soaring flight)
has been attained. The second and more diffiocult goal, dynamic
goaring flight, has not Yet been achleved, As a first step in
tﬁia direction, distance flights are contemplated instsad of dur-
ation flights, as heretofore. The first 30 kilometer (18.84 mi.)
flight w;ll be an important event, Flights over rough water, a
further very serious task, are also planned, We are not yet able
to prediot the probable result,

Up to now, numerous students who, as aviators in the war had
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experienced the joy of fl&ing, have come forward to carry oul
the tests, But if the ol& dream of mankin&, to learn the tire-
less flight of birds, i1s to go forward towards fulfilmenl, then
the young and iigorohs “Aviation Glgbs" in the schools must be
helped in every way, either by providing them with the requisite
nmaterials or by enlistiné the supporf of young students, who
7ill later take the place of their elders in aviation activities.
After the close of the Rhdn contest, the French, touched in
their national honor by the results obtained in Germany, also
atternpted -soaring flights in the-voléanié country of the Puy de
Combegrasse, From details Teceived, it would appear that the
French still have muoh to learn, Aooordiné'to all appearances,
the Darmstadt students of 19123, in ohoosing the region which has
now become classic ground foi_soaring flight in Germany, were
more fortunate than the French promoters, who might have profit-
ed by the German experiences of 1920 and 1931. It is to be sup-
rosed that next vear they will choose a mére sultable place.
The Frenoch gliders differed in many vays from the German, whether
to thelr advantage the future will show, and this we must follow
very attentively. The performances in the Fren&h-oontest of 1933
correszond approximately to those of the 1931 Rhdn contest,
England also, stimulated by .the Rhén’ successes, held a con—
test on the Sussex Downs near Lewes. Exact details are not yet
at hand, but the results already announced (Fokker, 3;1nin. 6 seo.,
Raynham, 1 hr. 53 min., and VManeyrol on a Ppyre; tandem @onoplane,
3 hr, 30 win,) show that the Rhdn organization has there a power—
ful end-.Buogdasful rival,

Translated by Paris Offioe, National Advisory Comrittes .for Aero-
nautios.
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